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im^m 1 1 
m-^m 2 ] 

5 1 

aRj^ 1 - 4 (omM 1 Jfjc|fim«^:^feo 

Iff*:* 7 ] 
8 ] 

[it^:^ 9 1 

[if 1 0 1 

[ft*« 111 

9 <7)'fpItL;d> 1 :^mBmo:^^o 
Ilt^]l 1 2 ] 

Iff 1 3 ] 

-12 (DnfiH)^ 1 :Klc|B^<o:^i£o 
1 4 ] 

^^^tfW^^i 3lB«o:^So 
IftA^:^ 1 5 1 

m*:^i~i 4(Dmfn!f^imizmn<o:fsm'^ y)nhfi&'i^mmm.o 
[m^m 1 6 ] 

-i^^mmi!)^^^. mim±x^tJ^^Ltz:lt^z^^mi-^'^-^B.(Dr^m:fJmzi5\^^x^ m 
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[0 0 0 1 ] _ _ 

[0 0 0 2] 

[0 0 0 3] 

~<Dmmmn(r>tzt(). mm^M:it^-^^^t^^^hftx\^^:ho ttz. m^xit. ^iStt^ 

^^^U=->-TyV^r->iy>^(D%mizX^Mm^j: 'LM^^ ^ ^^1" ^ ^'^Wm ^ACE 

mmmzx^x^m^^mzt£^x%x^^^:^ii^. c:tLibt±*t^6<j?&ss^i'3irr> m^^^ 

[0 0 0 4] 
[0 0 0 5] 

^z.x. 'L^mmm,i:^^it-^£nmm-h6^imm\^. z.K^^m.mmuh\^xmm-t^ 

[0 0 0 6] 

^m'&^MU (pluripotent stem cells) t\t. ^^^n^^m^^^^^it^^'^^^ 

fztt. m3:^^^^xitmmm<Dmmmmi)'-^mx^y) . je-^^s:^ m^ml. 
^ti-^mt}^i>^tzmm.t^m^fi^o m^. mm^mmtLxit^ mmmj^^^m^ 

K^m^^mm (embryonic stem cells : ESaiS) . l&^B«8<^S&M^5im^^e>#.il$^^ 
^m'&^MmM (embryonic germ cells : EG^Jia) > LT^##fl**?>#fil$ ttS^A 
m0-m^^mM (multipotent adult progenitor cells I MAPC) <D3mi)^Mi» ^ <jSihiV 
•cv^;5>o 

[0 0 0 7] 
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T-C. ejfll^^Bi#Si=- (leukemia inhibitory factor : LIF) m<r>^'ltmMm=F'^^^^ 
"^-fK^m^n'y ESmm±i}^^m. mmX^. mmi^ (embryoid body : EB) t 

[0 0 0 8] 
[0 0 0 91 

1995^. Thomsonhmjjif^xm&m^-hEsmm.'^m^Lfz z.tizxi)^ ^mmmmi<^ 
^^^^^L^mmm'km^^fz't^mw^i^m^'Dnmm^m.m^'^^r/x i ti i ^ 

:^Ltz o ttz. Gearhart<bt±, t h$&iI^5il«7&^'bhEG«*fc«r 

[0 0 101 

-r ^ y(.Esmm t mm. ^ h Esmsk^- h i> 't'^mmm^^^^tmrnx § ^ ^ t {± . Kehat h c 
mwvexm. 8 mm) is x tKchunhui h mwxm s . m^wfxm 9 mm) j: $ 

^T'f-K (artial natriuretic peptide ; ANP) ^C0'i:>^#M6<JS6l?^^ GATA-4^Nkx2. 
[0 0 11] 

■r^^(^Mm^j:mmt lt. n^<D-^mi^x y)Esmm.xiiEGmmx*)j^m-^ivfzEB-^>hit 
. 'mmmmKi^MT^mm'^. Mm^mm. -wm^mm. mir^M. 

[0 0 121 

mM<r>mmi!>^M^Lx\^^^^Ti^h. 'L-mmM<D^^misimKm^ir^:fj-^thxii. es 

^x.{f> Fieldi3J:t;^*|W|#^#^{is aM^ tiyyMm':^^'^- -<ommT-C^^-^ 
^->> (G418) »1±»{K^=£:^^L#^it<K^*-b -;' h^Sr. v ^ 7.ESmt£«Ai- ^ C t 

^(D^. GAis^mMLfz^m^x^^i^w^^^^mmLtz mv^xm^. #^#k^:s:M4# 
fiB) o ^<Diomzx^)(Aism^mmtLxmw\^fifzmmi> m&>±(Dmm'0't'^mmm 
■c^^atamm^fixy^^^o ^Loy^mxa. 't-mmis^(om&it^t)isbxn<^j: 

[0 0 131 

p>tLTv>*o m^it. ^•!7 7.ES«T'{i. v^y^^-m (#J^K=:fcS^i o#Bs) ^t;^3 

;vvf>m (#^#w^:i:mi i#s?.) . TGFiff. bmp2 m^wx^i 2 mm.) , PDGF iw^n 

Xmi 3 mm.) . OynorphinB {^S^VfXm 4#M) O^tJD^ Xfi Wl^<^fStim«a 
(reactive oxigen species : ROS) imS^ft^Xmi 5#RB) ^Ca^* {.tmffXm,! 6#M 
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[0 0 14] 

chunhui h ii. \^ hEsm^5-7^''>^-:^>-ciais-r;S) ;itKxy). EB^(D V n 

10 0 15] 

(Noggin) itJ^n-f-f (chordin) (i^ T7'J 

'fb*lfi#-?'5>?jj^^^-r'5>BMP (Bone Morphogenic Protein ; #?^J^Ii^-) 7 r 5 U 
$tLTV^S (^iifi^^^mi 9-2 1#|IB) o HI^IC. v>^ESm=S:fflV^7t*^-C'^, 

[0 0 16] 
[0 0 17] 

^ o 

[0 0 18] 

[#K=:fcm 1 1 *S#^^5, 843, 780-^?gaB# 
[#i^=5:m 2 1 *@!^W=ie6. 090, 622-^^^» 
[#11=5:^3 ] il^#f?<&M^03/06950-^^N-> 7 V 5^ h 

[#K^:fi:m4] ^m^^m6.oi5.67i-^mm* 

mWXm 5 ] @^#i^^<2ria^94/05791-i->'"? Z^yl^y h 

mf?im 6 1 :)i«:ffl#if ^5, 679, 783-^l9«B# 

[#M^:fcm7] ^iI#K^^5.846.770-^§g*a* 

[#^:Scm8] *B#i1=^5.986,056-^B^a* 

[#W^:!tm 9 ] @ WK=<2:MI^01/98463-t^>- >yUyY 

[*#l^^:S:it 1 1 Soonpaaib> [^^(J^yx] ( "Science" ) . 264:98> 1994 

Maltsev<b, f;^ • • r'^n > ( "Mech. D 

ev." ) . 44:41. 1993 
i^^m^-XUS] MaktseVb. [^-^^l^-i/ ay • V-^?— ( "Circ. Res." 

) . 75:233. 1994 

y\ ( "J- Clin. Invest." ) . 98:216. 1996 

[#^#t^:fci)t 5 1 Thomson<b. \-fWy-T^ y^T. • :ty • ^ • f va'^-'V • Til 

J ( "Proc. Natl. Acad. Sci. USA" ) , 92:7844. 1995 

aJlE# 2005-3017476 
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{$mVf±m6] Thomson [-^yfj^y^f.} ( "Science" ) , 282 : 114^ 1998 
l$mff':ScM7] Shamblottib^ [-fui^-r^ y^T. • . -If • :^'>^■^;^ . T 

( "Proc. Natl. Acad. Sci. USA" ) . 95:13726, 1998 

3>] ( "J. Clin. Invest." ) , 108:407, 2001 

{^mWf:ScU9] Chunhui^), r-9— ^ j". ^ - a > • V*)--^} ( "Circ. Res." 
) , 91:508, 2002 

"J. Clin. Invest." ) , 98:216, 1996 

[tmW-Xm 1 ] Wobus^b, . -^y ' ^U^^9- • T> K • -t^W^ 

- • :*-v:^-nv-J ( "J. Mol. Cell. Cardiol." ) , 29:1525, 1997 

2] Takahashiib, f^-^^ a ^-J ( "Circulation" ) , 10 

7:1912, 2003 

mWWf'-Xmi 3] Behfarib, TFASEBv*^ -:h;i/J ( "FASEB J." ) , 16:1558, 20 
02 

m^Wf:icmi 4] Sachinidis?>, f:^- v^t^N'^^^^- • U-9--^J ( "Cardio 

vase. Res." ) , 58:278, 2003 
l$mWXm 51 Ventura??, 3 > • -^J ( "Circ. Res. 

" ) , 92:623, 2003 

6] Sauer^, TFEBSl/^-XJ ( "FEES Lett." ) , 476:218, 2000 
i^mff'-Xmn] Lih. • • -t;!/ • yNM^nv'-j ( "j. Cell 

Biol." ) , 158:103, 2002 
W^WXUl 8 1 Smith & Harland, f-biVj ( "Cell" ) , 70:829, 1992 
mmW:icmi 9] Sasai^j, r-fe;H ( "Cell" ) , 79:779, 1994 
Wi^WfXM 2 0 1 Re' em-Kalmae> , [^Wy-r^ yi^:^ • r • -f • ^ -> a 

p<V*J ( "Proc. Natl. Acad. Sci. USA" ) , 92:12141, 1995 
m!^m-Xm2 U Zimmerman^, f-fe-'H ( "Cell" ) , 86:599, 1996 
[$mW:Scm2 2] Piccoloib, r-b^Vj ( "Cell" ) , 86:589, 1996 
l^WVf'XM. 2 3 ] Gratsch & 0" Shea, [r^u v-f:>-y^)V' n v-J ( " 

Dev. Biol." ) , 245:83, 2002 

4 ] Schultheisse>, Tv- >X • T> K • T^u y > hj ( "G 

enes Dev." ) , 11:451, 1997 
mWW-Xm2 5 1 SparroWb, iJ • • T^u yy;^-yY\ ( "Mech. 

Dev." ) , 71: 151, 1998 

[^^#ti=5:M2 6] Monzen?), \^\y^sL^~ • T> K • •t;i'V- • ^^^i^u-J-] 
( "Mol. Cell. Biol." ) , 19:7096, 1999 

CO 0 1 91 
[0 0 2 01 

(2) mp'y^-t)i^i^mtnm-ri>m^imiPTy^=r=.7.h-c^^±^ d) mfSL(r>ij 
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(3) BMPT>^=«'-:^ y^>X{±^^>BIMfi@T'3bS±IB (2) |S^<D:&fe 
^4) BMPT^-^rT-;?, n-T'/f ^'Xti^-^'T ^MMfiSCt-^-Siia (2) IE 

J!&-e^-2)±IB (1) ~ (4) <^^tL;&U]^HIfim<75:^feo 

mm^^^-f'^mmx-$>^±u (5) iam<^:^?*o 

(7) Kfe^aa, jEi4#«t^«iftL/c?f^K^;ti-^«, m^^m 
mmxii}&Am^mn.nmmr'$>^±^ (6) iB^<7);;^i*o 

(8) ^^^^mm-^K KttM)3a-C'*^±K (7) ia«o:^i£o 

(9) mm^ki)^^ hm^X'^^±%i (5) ~ (8) (^M^i' i:«t^iB« 60:^^0 
IB (1) ~ (9) <Ois!fi:d>l1^KUm<Olfmo 

(1) ~ (9) (7)isifh:A-imKmm<D:)jmo 
1) ~ (9) o^tL;&^i:st'ia®(D:^feo 
IS (1) ~ (12) (Dmfi^-imi'mnf^yj^o 

*3 < XS=Sr#tf±IB (13) IB«<^;&&o 

(15) ±iB (1) ~ (14) (Dis!M-i:^iz%im.(^:^mizxy)nhM't'^mmmo 
T, ±iB (1 5) i<ZBd,m.(D'L'^mmm^'L^mmmi)m^. mm^±xiiw.mLfzUii:xi>i^ 

(18) ±^ (15) izmm.<0't^mms^^mm^^tLx^:^-t&. 't-mmmmM. m 

ft*mfe/c^*, ^mf^(0^^mm. ^ik^K^m^m"^ (Bone Morphogenic Protein; 

BMP) <D'y^i-)iyi^minmir^!^n^mu-t^^tKx^. mwjm^^L'L-^mmfktm 
tbhfi^mmi!)\ ^^^mxi) ^mibxmn^K':^^mizm^^fi^^t^M.mL. ttz. 

[0021] 

l,zm<Dmt LXii. BMP -7 T 5 'J -^l-Xit'^<D^^i^i^iii^<^^t^^i&in'T-M^(D^m 
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10 0 2 2] 

'e?flx.{^GATA-4. TEF-1. Tbx-5, mF2RXmC-2wm<0't-m^^^^^^ 

[0 0 2 3] 

mmm(D^i'£h^s mm (hanging drop) i^mm. ^iziiz7 4 -r-mm^m^^fz^mm 

10 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 
10 0 2 7] 

#-2»it^i=^^uf^afla=^^8*t. -^jx-t^. #-tgtt#m. cMGm:5.t>' 

[0 0 2 8] 

[0 0 2 9] 
[0 0 3 0] 

a. :^§km<oijmiMm-t^(7)izmmx;k^o 

[0 0 3 1] 
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(Cii, Guide to Techniques in Mouse Development (Wasserman<bM. Academic Press, 1 
993) ; Embryonic Stem Cell Differentiation in vitro (M.V. Wiles. Meth. Enzymol. 
225:900, 1993) ; Manipulating the Mouse Embryo : A laboratory manual (Hogan^S. 
Cold Spring Harbor Laborayory Press. 1994) ; Embryonic Stem Cells (TurksenM, Hu 
mana Press, 2002) i!)'^tf^.^o 2^««FH:foV^-C#^$iX*m^SI. • M^t? 
<^^m<Dt:tb(DUMRV^ y h«J±Invitrogen/GIBC0tt-^Sigmatt^<^llTM^#3&^'bA^ 

10 0 3 3] 
[0 0 3 4] 

v>'ill/'^iI^a-T^5^->. ha.i^-yi, ANP. GATA-4. Nkx2.5. MEF-2c^**^tf 
[0 0 3 5] 

y^^i)'. mnw^mm-^^ii^') ^ ^-'^M^BLm (KT-PCR) ^^^-(^VV^ -If-i^ a 

-r^^- im^it. § :tv>Sil/@ll^«-T^^-^-. hn.i^-ziyi, ANP. GATA-4. N 
kx2.5, MEF-2c) gfiK ^ =i - K-T^^mie^JtigE^'C-Jb . 'J:i^>y<>i^ (GenBank) (O 

[0 0 3 6] 
[0 0 3 71 

'■pTs^ -9-;v, n h^c^Piai&«^a5^Esm. eg«. m^om^mf^^^-b^x^^ho -^^ 
y^^mmm.(o^^mt'Lx\t^ mzmm.. ^imm.. mmm. ccE^aa. ^mm. msm 
m.. nwmtm^fhMo ttz. ^mm. eg«> MPC'7)r^m. mK. is^^^'ov^r 
{4. •rxiz^mm^j:-:^uy=i-)^iimjL^*ixisi). mm^a. m^xmi/ffz^^mmiz 

M^X. (Matsui<b. Cell 70:841, 1992 ; Shamblott e> Proc. Natl. Ac 

ad. Sci. USA 95:13726, 1998 ; ^6.090. 622-t ; Jiang ip. Nature 418:41. 2002 

; Hi^#i!=-5:j^oi/iioii) ^mM-r^^tizx*). ;iixh<r>0^mn.nmmim-M,iz^mL 

ttSiE# 2005-3017476 
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[0 0 3 81 

xnhi^fzWmm (Sharda & Zahner. ^02/051980^) W»Sa=£rCR 

3M3tn,i^xmMLXnhi^tz^mB (AbuljadayeK Curr. Med. Res. Opinion 19:355, 2 
003) . ^hizitmi^^H^mm^&^-t^^^B^^ iUh. Nature Med.. Advance online p 

ubiication ) m<DEsmmtmM<Dmn'ty^^:hnmm^mfhfi^o ^om^. es»_ 

=T-<omm. Xitv-yV-'T (teratoma) v^o/c. ESSH^tc 

[0 0 3 91 

mx^fnt. :^^mKtm<^um'tm^^^^tt^x^^o :i(Dm^^mu<DmtLx. # 

fl^fla^^S*-t-'2''tM^^^« (Bruderib. *lI£ifW=S5,736,396-^ ; Pittengenb, 
Science 284:143, 1999) ^CMG» (Makinoib. J. Clin. Invest. 103:697, 1999 ; 
^W^^lrPI ^01/048151-^) . mm.mz!^^ir ^Svtocmm (HI^«l*l^i&^ll03/035382-i-) 

[0 0 4 01 

HtS (hanging drop) ^it«IIJ!&i: <^*^«fe. 

1 X 10^ rnm/nH. X^)tS-tL<li mmm/v^- 1 x 10« SBJ!&/niL<^^Mffi ^ ^ J: ^ 
H^L. :^«7'^-h«am. 4~3O0fBl. »t L< li6~15BF^. 37X:X5%<D-mit 

[0 0 4 11 

sT2mm. 0P9m. ?A6mmm(D'wm.^v^—^Bmm<^j^n^^-t^mm^mf'bn^ 

13 y ^ -eoit::. :^^tCliBJia/'mL~lX10^«BIJ5a/inL. t L < {±100*fflfl&/' 

mL~ 1 X 10^ JHBia/mL. J:J9«fSb<tilXl03 ,^J!&/inL~ 1 X 10' mMyrDL<DmJim^ izfj::h 

X ^ KmmLfzM--'mm^m(DEsmu^mm^k. 4~30Br«i. $ft L<{±6~i5BBg. 3?^ 

[0 0 4 21 

4 /c. BMPT y 9 ^=-y^ y t it. BMP7 T 5 'J (*«J x. {fBMP-2. BMP-4. BMP-7^) 

^-g-LT. Bysp^^tmm^m±mw^^i^(7ym^im.mxiimiir^mM. x{±bmp^ 

ffiiE#2 005-3017476 
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h >; :^vx>' (^?!ix.{f. 2xssc) ■e/^'f ^^Xi-<2>m*t^J: 

10 0 4 3] 

^ ^ - =^ mm^^mu^ M ti^ A-r ^ / ^ > ^wbmp t ^ ^ x b sSfr^H^-? 

[0 0 4 4 1 

^i; 3 ^tf-f > (Recombinant Mouse Noggin/Fc Chimera ; R&D systems%fc> Genz 

yme Technology^t) 75«lfTlR ? *3 «5 . -r^ ^ym^^t LX^^iZ'mm'T ^ ^ 

^ir^XL. :ifi^^m^'tXf!^WkVfzm^') ^ y^^i-y YMBM (PeproTechttJ: «5T|T 
m) ^im't^^ti!)^X^^o jEtw. C^-^, Xfi.*S (1^Jx.{f. .^^hV 

m) . x»±M^ii (f?!ix.{^> m^<r>^'¥ym^Miiitm-t^^t 

10 0 4 5] ^ 
:$:%^tC#^BMPT>i5'=rc:iXhtLTtt, BMP^T" (I^Ox-if. BMP-2. BMP-4. BMP-7^ 
) i'j^^^LT. BMP:9-^fcaBJ!aOT-t<^BMP$^#(^*^^=Srffi«X{i?PfiJ-r^^M> XfiBM 
P^##l::*t^1-^- ttcJ: »9> BMP'>i^^MsitoWJX{iitif=SrBI §j^Ci-%®-C'$)tt 
{fJ:<. y^y (Re'em-Kalmaib. Proc. Natl. Acad. Sci. USA 92:12141. 1995 ; Zimmer 
man<b. Cell 86:599. 1996) , RX/::i-r'fy (Piccolo^. Cell 86:589. 1996 ; De Rob 
ertise>s *S#I1=I|5,679,783-^ ;LaValliefb. ^H:a#tt^.ll5. 846.770-^ ; LavallieP>> 
^|«:g#W=^5.986.056-^) ^^<Ditm.mt LXMif^ ^ i^^'X^ ^<Dm<DmPT y ^ =r 
Y<DM.i$.^}tLX it. y^'):^^'f-y (follistatin) (FainsodP>^ Mech. Developm 
ent 63:39^ 1997 ;Lingf>. *SJRpK^^5.041.538^. 5.182.375-^) . 7a.-^:x-f (fet 
uin) (Demetrious^. J. Biol. Chem. 271:12755, 1996) , Bambi/NMA (Onichtchouk^ 
. Nature 401:480. 1999) . tz{iDAN7 r 5 V t LTDan. — ^ (cerber 
us) ^ yUJ^'jy (gremlin) . ^n^x-T (caronte) ^ (Danae) mi)^^hiXX 

v*;&o Xit. ^m^^^^i'^BWTy'^^=-:^Y<7)^^Xi>tmM^mU^'^ttz. :^13^ 

10 0 4 6] _ 

Miim(r>nm fi\t^m -r * ^ § s o bmp v f M-n 

m<om^'^\^i&^'f:f5m(r>^^mii\.x\t. m7r^')-'^^\^M-t^mmm^^isi 

ffi|E# 2005-3017476 
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10 0 4 7] 

m^-ii. ^^y. -n-^^i y^(OBM.Vry9-=i~7.\) ^m^^^^^'k^ CtLib<^H^=Sr 
[0 0 4 8] 
[0 0 4 9] 

^i-^ti, i^ibftc 100- 10000 U/mL. Sf ^ L < fi 500 -2000 U/mLstigO fiMWJE^^- (L 
eukemia inhibitory factor : LIF) ^r^SnLT. *^<bft^lc^#LTi3 < i t L 

!^®«:#^$*"r^<t2^^fi'&<. 'CTx.^fBMP<^->^r:^;^^^=SrP|IIMi-^^^®i: t-cy 
:^^OBMPT>^=i'->^ h ^fflv>;5>^'g-. B M P T > iJ' 3*;::. y?. Yifi"^ 

L< ii3 SJy.l*l7&«M^ bv^o lit, BMP<7)vi5^-^M5^S:?PtlJ-r^^«=^f^^^-*'2)|3 
[0 0 5 0] 

, 1 ng/ml - 5 jug/mK «f t L < t±5 ng/ml - 1000 ng/mK J: l9»i t < tilO ng/ml 
- 500 ng/ml(^)jfeJgoy X{i='-7''f >geiC*'^^i-^^^'^*fi^t. ilf 

[0 0 5 1] 
[0 0 5 2] 

'\.-%MM<ommjmt. o t ^ ^J3a^ilfflMo:^feT'ab tuf v^-r ^ ^ v> ^ 

^^OSLM-^#R.fc:4-i^C/w:^i* (Monoclonal Antibodies: principles and practice 
, Third Edition (Acad. Press, 1993) ; Antibody Engineering: A Practical Approach 
(IRL Press at Oxford University Press, 1996) vaU, =3-;V#<7)^'^^ffl 

LTl±, 7ca:'S:SES«BJI&^0#tg14l?M<^a^^iCttf4>oTA:^fi<J^:'^«ti«riinx.. m^SU 

ttiSE4# 2005-3017476 
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v^m^T'D^-^j'-cosiji^T-e^-^^-T^ v> (G418) m^Mm^^^mL^^^u^^ 

"ty hi. -^^ ^^ES^Sat^SA-r^ CI t i 19 . ^(OYSMW'l-%MM^'-^\'<^ -^-ttfrc 

J!&'e2fe;2.c:i:75«?t^$tL-Cv^;5> (^|t@e^i^^6.015.671-i- ; J. Clin. Invest. 98:216, 19 
96) o 

[0 0 5 31 

[0 0 5 4] 

t)T , -e^x-tf. i«^^^b^t>. ftt^^k^t». ge®> -^T'^ 

[0 0 5 5] 

n^^Vl. ANP, GATA-4. Nkx2.5. MEF-2c^7&*^tf tti&o 
10 0 5 6] 

-r^fc^ia^E (T5i?h-->^) 4:Ms-r&i fcj&^-e^**^ ^(r>n. 3a^s<^=^^t>K* 

T^>^V>o XA^flJffi L7t^ hti, Shigmat±^Clonetech1±. Promegatt^, 

10 0 5 7] 
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mmmi^m^mi-^fzub, m^ii^muM. ^skn't-mB.. o^sk'^'t-^T--^^ m±m'L-m 

10 0 5 81 

fzi><D. *;Sv^{i^efc L< {4#-®<0'6i5»'>- ^ (Shimizu^. Circ. Res. 90:e40, 
2002) liZmXLfziiCOms ir<^#*5^t>t<^'fcOt?'fefflv>*Cl t7&«-C'iSo 
[0 0 5 9] 

t:mm.'§&!}:^^\iZXi)mUir^1fm^ (Murry«b> Cold Spring Harb. Symp. Quant. Biol 
. 67:519, 2002 ; Menasche. Ann. Thorac, Surg. 75:S20, 2003 ; Dowel 1 ib, Cardiovasc. 
Res. 58:336, 2003) >&«^-tf 'b^lX'S^^ #C^fL^PteL^v^o ^<^#=5;:^jSt; i > IS 

^i-C: fc^S^^-g^^fL-Cv^^ (Menasche. Ann. Thorac. Surg. 75:S20, 2003 ; Reffelmann 
Heart Fail. Rev. 8:201. 2003) o ESiiB&S3fe60'll-^^fla{i^ ^j^e'll^S^^O'C-^ 
i t>i6Ti; <'ta/w?F^K^MtTV^;S> (Maltsevib, Mech. Dev. 44:41, 1993 ; Circ. 
Res. 75:233, 1994) o tfz. mmiZESmm^^<^^t-^Bm^^^'t-Bi^^ULtiW}m^ 

mixii^ m^'t-mi^mLfzmtm3:mt>h^j:\^K mitx-M\^^^m^'^yizir:iti>m^ 

$tL-CV^^ (Klugfb, J. Clin. Invest. 98:216. 1996) o ^(Ofz^. 'C^Mm^7)^#i3 
[0 0 6 0] 

(HM^^l : y'^>'^St^J:'5)ES»ft*'6^«om^ii^^il:^) 
[0 0 6 1] 

iJlT<^^®^t3«> EBSjBBJia (f3-33t^1«± CS*I-^5(5MD J:>5B-^) > Rl^Bt (Andre 
w Nagy1t± CMount Sinai^^ i <9B#) . :5.m29SV^m (;^B«m*^^ 

o vItLf><^ESmt4> 10%fiF4^1i^»7t. 0.1 mM MEM#£^^T 5 ^ mtS> 2 mM I^^^/U^' 5 
S.O'0. 1 mM 2-p«/l'*7'h.3:-^y ^-^V'Sr'^tpGlasgow Minimum Essential Medium (Qffi 
M;Sigmatt) :^:«felw2000 U/mLfijfll^iWJH^^ (Leukemia inhibitory factor I LIF) (ES 
GRO ; Chemicontt) ^^JuLt^c <^)'Srfflv^, Manipulating the Mouse Einbryo : A Laborato 
ry Manual (Hogane>^> Cold Spring Harbor Laborayory Press. 1994) ; Embryonic Ste 
m Cells : Methods and Protocols (Turksen^^ Humana Press, 2002) ^tliB^O:^feJZ 

[0 0 6 2] 

#^^«=SrM$&i-^3BH?r. ±iB^#T-^«L3n--S:5^^L-CV>^ES««r. PBST- 
2ll^^m. 1 mM EDTA^r-^tfO. 25% h U -f-y V^^WiX^m^ir^^ J: #-«9S&^^^. 
t. 10«i?4^Ji&iBlfilft, 0.1 mM MHi^^J^mr 5 JWM. 2 mM L-j5^Jl'iJ' 5 5.tF0.1 mM 
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2-;>^ h y — }^^'^tf a -modified Minimum Essential Medium (aMEM; Sigma 

tt) ^ik (mr, [^imm] tf^-t^) t^2000 \}/mL<r> UFirmimLtzmm^M^^X. 2 

.5xio^mm/niL(DmM^.mmt:mmLtzo :i<r>mmm^. soo ng/nLv =iy^i-> y - / 

^:x-Fc^^7MSK (Recombinant Mouse Noggin/Fc Chimera ; R&D systemstt) i&^T 
3 ; ±KmmLfzo 7 >f - i5^-'fS^14ES«1*T-*^Rl^MZ/ 

10 0 6 31 

ESM^S-ibEB^^FM^-^^/iiixT^r^jt^^fiJa^TtT^^l- LT^f o^tTo /^^«s X«i 
t^mi}n<D^i\:^-mX3Bm^mLfzESmm^?BSX'2mf9tWi-^^. l mM EDTA=£:#tp0.25%h U 
7'>'>?#f0t-eMjS^i-'2.c: tic j; J9#-«.1:>t^t;L. ^^mmxmfzLfzti 
W.(0, ^fla^«ttO||Vv>*^^-r'J TfflT'^- h (it^lOO mm ; ValmaiktfciSL) ^'ICIXIO^ 

^s^-h-^h y ^y^&'9.'^Wi^\^fzmmM<r>i^m^ii. soong/miy ^>'«e®^?3s1)nL7^co -e 

10 0 6 4] 

-11. ^mm.i3^hm^'nm^^^%mtvx. mm^n^i^^Tfom^^^^tzo 

X{i^»<^^'fk^:flfa-e3Bra:^«L/cESm*PBS-C2|aIt5fe^m> 1 mM EDTA«:-^trO. 
25%^';y'>>?#f£-ed^!kS*■t-S^:t^rJ:^9#-«3bt^^cLfco :S''fk^flfel5 
//L4'l*5OO^@(^0J!a^-^tfTSTil^'f«t. ^tL«:^«:/V- K^^mtC.®?gLt:. 48^ 

J3af^«^:^:NfetC{i, 500 ng/mL^ ^^HSR^^tt LfCo tc?^^$ tt/cE 

) ±tcsiaL. ?i^ii^#«^«^tTV^. ^t^wimm.^(D^i^^mm\^fzo 2 

Bg (M?Si§«^7~8BB) r^>55-^— a50EBS5|5nD-~-f g35:ttlil14**m^$tt^ J: 
[0 0 6 5] 

ESiB^a Td- h 'L-mmm^^it. Lfz^t(Di'D <D^m tLx. ^ al^wj^ * m-t eb 
(omm^^B^&3^^M^fzo Esm^&tLxEB3mi^^:m^^. 1x10^ m/isL<omMMMxi^ 
mi^mtr^-^tit::^. y ^^^sta* b^&^&^o/c (y^y (-) m Esmm^i^^^-t ^EB 
x\i. ^m^^m^BEK^y^^xii. mm^^mithn.^i>(D\t{itA.i^mm^fi^j:-^^^ 
tz (HI A) o >^ ^y^m^'^^fz {^^y (+) m) EmuK^^-f^E&x\i. 

mmux^fzo 2x\o^m/^<r>mum.B.xn-wi%^-^^^fzm^^n^<r>m.n^^hfL 

, J^y (-) i^EB-C{iS$l-6tJmO%tcM/::^v^EB-eL;&^$fitt^*M.46'btL^:;d^o/cOtc*t 
L> ( + ) S^EBT-ti. ??3t^«mOB gtc(i-30%Jiy.±x 14B B tc}±90%m±<^EB5i»-* 

ffiSjtti^^L/^o (-) ^EB-trJ±. ttI6-r'I.^J^{iEBO-gptc|5E^$tLTV> 

y^>' (+) a^EB-eti. B<'<ic:i:ic. Emm<r>m^^mzt>fzhmm.f)^ihWi\^ 

X\^^h:ih-bmWkX%fZo 
[0 0 6 61 

jgfg^^^f!jitci3v>Ti, y^:^ (+) mEmmz^n^-i.-^^^itmt^^ ^y (-) 

ESmi:ib-<-C^L<i« <. ^immklBB (#«:^Sim3BB) tC{i40%JJl.±. lOB S 
irtt80%JBl±. ^h\zUBE\iZ\tm3:^^X(om^^-=iu=-'-x^-mii^^hi\^fz (SIB 
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10 0 6 7] 

M^«^tCi3V>T> /^*vMt|WIfi|0^#jrT. fajx-fflGF (insulin-like gr 
owth factor) -U FGF (fibroblast growth factor) -2. BMP(Bone morphogenic protein 

[0 0 6 8] 

i-f^Wl^-^V^T^ttLTto i3si]ni-'?>^^:^Sfi®<75ife«=S:0. 5-1500 ng/mLfc LTtmnti 

, t5lJ|^:m<^M^l?tt=&^U, 5 ng/mL~1500 ng/mLmK<7)^^>gaH?3S^3niwct 

y ip> (-) WJ: •9:titl^;^v>i6t!ittEBOffi3S7&*^.«)en^o #1^50 ng/inL~150 ng/mL 

iiE<7)y^>Se®^*Pl-i Ox ^t)»:)T^»*ttlft14EB<^m^:d««^'bii.:'::o 

(«^2 : J ^ywmzx^^\m%\^fzY.^m^^%'L-mmM<oj&.W) 

%m.'m 1 T»^i-#i::> ^ ^y^m.^'^n ^ J: •? . ESm;&»e>'f^SaL/iEB<^ttl&tt** 
[0 0 6 9] 

msizay^y (+) xt±y+'^ (-) ^EBic^feit-?.. #a'i:>^»#mfi«j'^-* 

-m'f5^<7)^a«r^LfCo lai i:|WI;^0^^:^#fe-e?^^$-e^cEB«:^^fi<J(C|lll|XL. RN 
easy (QiagenM) LX^mA^mW:LtZo ^v^T, -^fet't^v^. SUPERSCRIPT II 

(Invitrogentt^) ^grfflv^TcDNA^^sE^^ *° V ^ 7 - (polymerase chain 
reaction ;PCR) KX^. ^mmmi<zmmm^j:Mi^=f-<D^m^mmLfZo GATA-4. TEF-1 
, Tbx-5. MEF-2cx aMHC. MLC-2vx a -cardiac act in. GAPDHO^^^j^^JW^tHil-ffiV* 

GATA-4 imyjl^) 5'-CTGTCATCTC ACTATGGGCA-3' (SEQ ID NO: l) . 
GATA-4 5'- CCAAGTCCGA GCAGGAATTT -3* (SEQ ID NO: 2) ; 

TEF-1 m^i^) 5' -AAGACGTCAA GCCCnTTCTG-S' (SEQ ID NO: 3 ) > 
TEF-1 m-^l^) 5' -AAAGGAGCAC ACTTTGGTGG-3' (SEQ ID NO: 4 ) ; 
Tbx-5 (jll^F6]) 5* -GGAGC(n'GAT TCCAAAGACA-3' (SEQ ID NO: 5) . 
Tbx-5 myj^) 5'-TTCAGCCACA GTTCACGTTC-3' (SEQ ID NO: 6) ; 
MEF-2C im-^Jfll) 5'-AGCAAGAATA CGATGCCATC-3' (SEQ ID NO: 7) , 
MEF-2C 5'-GAAGGGGTGG TGGTACGGTC-3' (SEQ ID NO: 8) ; 

aMHC m-U\^) 5'-GGAAGAGTGA GCGGCCATCA AGG-3' (SEQ ID NO: 9 ) . 

aMC 5'-CTGCTGGAGA GGTTATTCCT CG-3' (SEQ ID NO: 1 0) ; 

MLC-2V (JHZ&IRJ) 5'-GCCAAGAAGC GGATAGAAGG-3' (SEQ ID NO: 1 1 ) . 
MLC-2V imyjl^) 5'-CTGTGGTTCA GGGCTCAGTC-3' (SEQ ID NO: 1 2) ; 

« -cardiac act in (M^lSl) 5' -CTGAGATGTC TCTCTCTCTC TTAG-3' (SEQ ID NO: 1 3 ) . 

a -cardiac actin (i£:^|6]) 5' -ACAATGACTG ATGAGAGATG-3' (SEQ ID NO: 1 4) ; 
GAPDH imyj]^) 5'-TTCAACGGCA CAGTCAAGG-3' (SEQ ID NO: 1 5) > 
GAPDH 5'-CATGGACTGT GGTCATGAG-3' (SEQ ID NO: 1 6 ) o 

[0 0 7 0] 

PCR(±iB-t^l4DNA'-K U v--b*i: LTfiTaKaRa Taq (SSittt^) ^ffiffl b> GeneAmp PC 
R System 9600 (Perkin-Elmert±M) ^ffiv>T#o7to t-rcdmi:^tt?Cm!Bmi9AX:X' 

s^m^Lfz^. 94'C : i^-55*c : i:S— 72t: : i^oinf^-^f^ Ji'^soiillOigL. 
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W}<DW:. SYBR Green I (^MitttS^) t-^-fe L. Molecular Imager FX (Bio-Radt±^) 
"10 0 7 1] 

-?-<75$tm. GATA-4. TEF-1> Tbx-5^ MLC-2v^<^itfE^^(i^ ^ (-) S^EBT'fi. #^ 
T'ti. ^3^%«^§§*6b/c^B (00) il)-h^mmi!f>hfi. ^<OWi. 5-150 StCTS-lt-C 

^m'^hi^fzi^K ^<r>^mMii^^> (+) S^EBo::^*^'W^t'^^^<3f^o tfz. amc 

{^t'y>Mm) Mm=^<Di^^. ( + ) S^EBT-{±10. 15B g t^S^V^^mv&^'E* 

[0 0 7 2] 

(+) l¥EB>4'i;^^L7ttti!i'ttm7i'^ ^i:^MS&#^6<J-7-:*-®eK 
mr-J^^Lfzy^y ( + ) S^EB=^, im^mm2BSI<mUL. ImM EDTA^'^tf0.25%h 

^) ■:r'>yf^mx-^mLxmm,^^n^^fzo ^m^^f-zmma. -ify-^^-^- h L/c:*/^* 

AT;V7'Vi mf8L-e@^L> l<^C^#fc Urtit^^vn^ r • 5:e-->>*/L^^ (MF20 ; Americ 
an Type Culture Collection) . tHY u:i^=.>lin.i$. (#sc-8120 ; Santa Cruz Biotechnol 
ogytt) . ifia-7i^^^>tji,i^ (itsc-1 5335 ; Santa Cruztt) ^ inMP^i^ (tAB5490 ; Che 
micon1±) fcRJS^-^. $ ib l::Alexa488« 2 (Molecular Probestt) tm^KB 

[0 0 7 3] 

Rxfm^mm(Dmm^^':>fzo w-m^mm2B^kzmm.LfzEB^. w.^^}fi^mm^mM 

(OCT Compound. Sakura Finetek USA Inc.) t?iflt^ffiL. mi^^mx^^ LXj^UL 
fz^^m^"^ ^ ') t ^ y (LEICA CM3050-S) XMW (5//m) X 7 K^^:7 ;^ 

[0 0 7 4] 

-eo^:^=iriii5t3^Lfco (-) ^EBt?{±. 't-mmmiz3^Mm^j:-^-:^~mBM 
(Dm^mmiiEB<7):::<mhrLfzmMX(D^mm-^f^^<^i'n\^. (+) s^EBx-ti. 
EB<DmmMi^<om3:^mizt>tz-oX'L-^-^--^-m'iimu^m^hixfzo ^^^44. 
y (-) mEBXi±i^W}iiii)^B<7)~mz^RM^M<D},zML. y^y (+) M-etiEBoia 

^ o 

(^Sfe^s : y^y^m^n ■m^^(r>^'^^ifi-i>%n.<o^^'(Mm^^\z-R\i.-f%Wi 

[0 0 7 5] 
[0 0 7 6] 
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I* 11 

















<10% 


+ 


+ 


80% < 




+ 


<20% 


+ 




<5% 



[0 0 7 71 

iriJlt^ttiljttEB (EB3,MS*) <^ffi^^=^^-ro *ncioV^-c. rPjB^ttrJ tirmi§ 
m^i^'tmiTo tfz. ^UCi3V^-C. r+J (i:^Ak'=f't'>'^>' (150 ng/mL) «:«Lfc 
[0 0 7 8] 

II. T¥^:^«Bir<7)3B^. y^^SSK (150 ng/mL) ^-^tf^SfeT'^* $ "b 
(Oae) t^'^y^^Se® (150 ng/mL) 4:^inL/^ESa»'b{is 

LfzEsmm^(^it^ i?-mmmmp^m^y ^>m&n^mMi^x ^mmB<7)mm.miim 

-fbtt^^^^-t-* ie<Jt?;^Ml*t-i^in$tt-Cv»^LIF(^#^'fem^t?$> »). ^3ti§«ttft-LIF 
(2000 U/mL) =Sr«^^rTllESiim?r:^«t y ^>^gLa=£r^f oTV>S^i>g'Jc:i5V^ 

[0 0 7 9] 

/^-^^MSK (150ng/mL) t50 Bmi^*>:^ifllff t-^^^-l!:^ 

mmm<ommiimL<nm^fifzo Mt^. #^^«m7BF5J^j.±. 'E'^6^t::#ffi$-ar/ct 

ttib14'C>^i9Ba{il5l?:^<aim-^-f. gtm^^:^: (Gratsch & O'Shea. Dev. Biol. 

245:83, 2002) tm. ^mmmm(Dmm<^^<tmm-^mm^fitzo 

[0 0 8 01 

•O tZo 

[0 0 8 ll 

2 i:|W|#<7)^#-CT?^^«=^^fv^ J^ym^m. (150 ng/mL) <7)«i:R 
#6<jtC. y ^y^m'^X-^'^mU(0-L^%^\mm^^^'^^'<^^ 5 ng/inLJJl.±<^BMP-2'gr^ 
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Yamane^^ Methods Mol. Biol. 184:261, 2002 ; Schroeder?). Proc. Natl. Acad. Sci. 

USA 100:4018, 2003) o ^^x-. ST2» {mm ' MU^^y ^ ^^^MX) ^y^-r-m 

*fflfi&^«ffl6't7:c;V7'V- b (CORNINGl±m) ICjfttL. Dulbecco MEM^^ (Invitrogen/G 
IBCOttii) l,ziO%<D^m^!^m (Invitrogen/GIBCOtt^) «rJ!)Px.:A::l&:«fe«rfflv>-C n > 7 ;V 

> b 1 i^fzi,<Dt:y ^ -r-m^ttLxi^mLfzo ±mtmm.<^if^x'M^ 
-mm^mtLtzEsmmomm^immL. y ^ - v-^?Bsx2mmmk. 2ooom/'2m 

ti>K. :^*f^8BglC— f|5cO»^r70%j:-^/-^l'i#ti^-C-®^eL, 1 ^mtt LXHiL'^ 
a^^r • ^fy>1^^ (MF20 ; American Type Culture Collectionttii) ^ 5IS^§Hors 
eradish Peroxidase^lj 2 >kin.i^ ( 1 7. h 7 r > v >' ^^l-^ ^ >P0 (M) ; --^ V 
nU) tm^XKi^^^"^. Mm^kCE (3-amino-9-ethylcarbazole) (--^^P-ftttS 

[0 0 8 2] 

mx^^i^^^(o::iu=.-^ mm l . i^m^m h g {i'li-Mia-^ - * - <7) la-e * ^ in,"^ 

;va^T • ^^v'/tru^^W-T'Sl^tt (J-^JtT, MF20^ti) M (^n::^-) 7&*?tM$tL^ 

(150 ng/mL) ^■^tf;^«iT«^« L/cES,^E^ST2m±lcfSSL,_ ^ 
ibt'*it*M$&tt2BfBl> (150 ng/mL) ^^tr^Sfetr:^^ t/Co ^^^mS^^Tj^-t 

o (-) i^ESiBB&»ab7t^'^> y ^ ~ $r-±X'^m.^itfzESmmm^^^ ~- 

<D6o%m^2om^x^<^fz<DizML. y^y (+) s^t:-{i90«jy.±<75=Jt3--**i^tt-c-^ 

L75»^)3^--4'^cMF20l^ltijplBJ3a;&«t&**#J'&•^>^ (-) PfcJtlStf^^ 
<;«i< ^o-cv>f^o t/t. y^v (+) mximw}^'mmm.i>nmizmmL. ( 

- ) f^t? fi -7 -f - r-±XJfm $ *i-/>:ES,^!& * 3 n ^ - <^30%S;g7&**61!j Lfz<DI,znV 

^ j^y (+) g^-efi}5iJ70%O3n:=.--etaii)^^ll^$tty::o 

(HSfe-e^He : =i-f >'i!!iSi::i^ESmS*'C.--®5M<^m3E|ii5i^:^) 
y IW1«, BMPT =f-^ h LT<7)>f^ffl^7iN-t<^ i:^^^'b^^TV^;& n-T'-f > 

<^'£.-^flS?:iJ*:l^-^v^T. y ^^O^^tJfc^ • ^WL^Co (500 ng/mL) > X 

{irr-T'-f^ (500 ng/mL) Xtiif*. 'b^^H^^^UO t^:v^:^Ab-e3B W 

ig«L/«:ES«Bia*fflV^. hW^(r>1fS^XWm^^^^l^fZr> ®?«^«4BStcEB 

5^VC^mm^\^fz^ ^(D^^. n-T'^ V^aiSL/^ESmT'Ji. y ^>iai-:SL/cES«i: 
[0 0 8 31 

nffiK^Mx^^o ^(DrnKi^xi'^Wi^fitz't-m (MB) mmi. 'C>^Mr&3^{'^^** 

[0 0 8 4] 
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imiA] ^^^«i£*fflv^fc. ESm (EB3) O^C^^^'^b^^^^':feV>T. ^ 
(500 ng/mL) <?)t^J!}P*^ tfitt14EB<^m3atwS.t?^^Wo 

[miB] Es^fla (EB3) (D't^m^^mM^^-i^^^'^^ >^^>' 

g^S (500 ng/mL) <DmM^. ^fiSbttEBOffi^l'S-t^-r^Wo 

II1I21 y ¥:^«2g«<^^v^3{)?iaiiittEB<7)tBm^i^sii?i-^Wo Esm (EBs^aa 
[ma] -^is#^-7-*-afs^<^^^t-s.{?i-^^>'i^*n<^,^Wo ^^:^«Mo, 5 

. 10, 15B#:t^EB (EBSMS*) =SrliIJ|3lL> #itiEi=-Oll?l=S:P'<7'.:o TEF-1 : tran 
script ion enhancer factor-K MEF-2c I muscle enhancement factor-2cs a-MHC : 
ff -myosin heavy chain, MLC-2v : myosin light chain-2v. GAPDH : glyceraldehyde- 
3-phosphate dehydrogenase 

1114] #m^«mo0g<7)/^> (+) i^EB (EBsma^is) ^^h^^. muv^z 

't'^mmm^k^^m^^^fz^^o a:-9-;V3^T- 5^->>\ b: c*. a- 

•r^^:=.y, d:ANP 

11151 im^mmoBE<Dy ^> (+) WRVy^> (-) s^eb (ebsms^^^) 
^(D't-^mmm^^^^'^i^t^^^o a, b:-9-;v=^^T- ^^v-^, c. d: bn;^°-> 
I, e, f : a-T^^^=->. g, hiANP 

-^-±(cEsm (Ri) •f•o.c^l55^'fb^^f^Lf;o sas Bii^ 

i3tt'5.tnl-9-^^='^ T • 5;i-v>^#; (MF20) tci^^fefto n>5o ^ : ( 

113731 7'f-^-m^fflv>/^.i:>^55-^t:fismtc*3it^/^*^*!ka<^?*^o st2 
m7^-^-±t3Esm (Ri) =^»aL, -!-<^'i:^^^'fb^wb/^o fs«8 ggtc 

ibMt^MF20^'te3n^-<7)ma^o n>5o ^ : J {-) mznLp<O.Ol 

mmy'('-r-±izEsmj& (rd ^fliat, -eo^c^^^^fb^mt^^o mi 2bb 
II181 mm^m^^m^^fzEm^ (rd (^^'C^^^^fbifs^a-isv^T, rr-T'-f 

SK (500 ng/mL) 0«5&«*6iil^EB(^m^t^:S.t?i-f^#=^. y^^SSK (500 ng/ 

mL) mmwtitwthfz^^^o ^mBmt> mm^m^mi^vxi-h(OBmio n=8o 

jKiT^^inS^ (-) tcMUp<o.oi 
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SEQUENCE LISTING 



<110> FUKUDA Keiichi 

<i2o> m&m-^h't^mmm^^'i\M^-r^:ff^ 

<130> 032116 

<160> 16 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for forward primer for amplifying GATA-4 
<400> 1 

ctgtcatctc actatgggca 



<210> 2 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for reverse primer for an5>lifying GATA-4 

<400> 2 

ccaagtccga gcaggaattt 



<210> 3 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> for forward primer for amplifying TEF-1 
<400> 3 

aagacgtcaa gccctttgtg 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 
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<223> for reverse primer for amplifying TEF-l 
<400> 4 

aaa^agcac actttggtgg 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for forward primer for anplifying Tbx-5 
<400> 5 

ggagcctgat tccaaagaca 



<210> 6 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> for reverse primer for aii5)lifying Tbx-5 
<400> 6 

ttcagccaca gttcacgttc 



<210> 7 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for forward primer for amplifying MEF-2c 

<400> 7 

agcaagaata cgatgccatc 



<210> 8 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> for reverse primer for ainplifying MEF-2c 
<400> 8 

gaaggggtgg tggtacggtc 
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<210> 9 
<211> 23 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> for forward primer for amplifying alphaMHC 
<400> 9 

ggaagagtga gcggccatca agg 23 



<210> 10 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for reverse primer for an^Jlifying alphaMHC 
<400> 10 

ctgct^aga ggttattcct eg 



<210> 11 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for forward primer for amplifying MLC-2v 
<400> 11 

gccaagaagc ggatagaagg 



<210> 12 
<211> 20 
<212> DNA 

<213> Artificial sequence 

<220> 

<223> for reverse primer for amplifying MLC-2v 
<400> 12 

ctgtggttca g^ctcagtc 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for forward primer for amplifying alpha-cardiac actin 
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<400> 13 

ctgagatgtc tctctctctc ttag 



<210> 14 
<211> 20 

<212> DMA 

<213> Artificial sequence 
<220> 

<223> for reverse primer for amplifying alpha-cardiac actin 

<400> 14 

acaatgactg atgagagatg 



<210> 15 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for forward primer for anplifying GAPDH 
<400> 15 

ttcaacggca cagtcaagg 



<210> 16 
<211> 19 
<212> DNA 

<213> Artificial sequence 
<220> 

<223> for reverse primer for ainplifying GAPDH 

<400> 16 

catggactgt ggtcatgag 
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